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e-Mobility Latest Technology Trends in Inverter Production

&' BE B AKX

Atsushi FUKUNISHI Shota YAMADA

As part of efforts to address global environmental issues such as global warming and resource and energy
depletion, there is a growing need to improve fuel efficiency and promote electrification of automobiles,
i.e., Battery Electric Vehicle (BEV), Hybrid Electric Vehicle (HEV), Plug-in Hybrid Electric Vehicle (PHEV), and
Fuel Cell Electric Vehicle (FCEV). In e-Mobility, the Power Control Unit (PCU) and the Power Supply Unit
(ESU) with charging and power conversion functions are key components of Inverter (INV). In recent years,
automalkers have accelerated vehicle development, and production technology also needs to follow suit.
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Fig.1 PCU - ESU and INV-unit images

Fig.2 Soldering and Press-fit process images

Fig. 3 Wiring connection process images
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Fig. 4 Automation rate of INV production lines

Fig.5 PCU and INV parts
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Fig. 6 List of soldering methods for proven products
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Fig. 7 Nozzle soldering process image
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Fig. 8 Comparison of solder behavior inside nozzle

Fig. 9 Behavior of string solder on hot plate

Fig. 10 TG Analysis comparison results
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Fig. 11 Multi-nozzle and heat equalization
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Fig. 12 5th Generation INV busbar laser welding

Fig.13 Plasma & Spatter monitoring system
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Fig. 14 OCT Measurement System Overview
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Fig. 15 ICl automatic correction function

Fig. 16 Keyhole measurement results by ICI
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Fig. 17 Integrated in-process monitoring system
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Fig. 18 Copper welded parts in INV
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Fig.19 Spatter generation rate
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Fig. 20 Optimal ratio of Centerbeam and Ringbeam
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Fig. 21 Beam profiles that reproduce optimal ratios
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Fig.22 Camera image of Cu welding by ring-mode
laser
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Fig. 23 Effect of ring mode laser
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Fig. 24 Experiments in Hybrid-laser welding
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Fig. 25 IR-QCW-Ring-Mode Fiber Laser System

Fig.26 Environmental contribution of QCW fiber
laser
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